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DETAILED ACTION 
Response to Arguments 

1. Applicant's arguments, see pages 1-3, filed March 25, 2004, with respect to the 
rejection(s)of claim(s) 1-44 under 35 U.S.C. § 103 have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further consideration, 
a new ground(s) of rejection is made in view of U.S. Patents No. 5,066,880 to Banon. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claim 1, 16-17, 37-39, and 43-44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,066,880 to Banon in view of U.S. Patent No. 6,144,132 to 
Nashiki. 

Banon clearly teaches the construction of a permanent magnet poly-phase synchronous 
machine comprising: 

a flux-concentrating rotor (5, of the flux concentrating type - Abstract) comprising 
permanent magnets (12) disposed between non-magnetically interconnected pole pieces 
(14); 

a stator (2) comprising an annular portion and teeth; and 
a winding (9). 
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However, it fails to disclose a stator comprising teeth having a free end deprived of pole 
swellings, and a concentrated winding. 

Nashiki teach the construction of a permanent magnet motor comprising: 

a stator (2) comprising teeth (1) having a free end deprived of pole swellings; and 
a concentrated winding (53); 
for the purpose of providing a motor with an increase in torque generated, increase in efficiency, 
decrease in size, decrease in cost, and reduction of torque ripples. 

It would have been obvious to one skilled in the art at the time the invention was made to 
use the switched reluctance rotator construction disclosed by Nashiki on the permanent magnet 
poly-phase synchronous machine disclosed by Banon for the purpose of providing a motor with 
an increase in torque generated, increase in efficiency, decrease in size, decrease in cost, and 
reduction of torque ripples. 

4. With regards to claims 16 and 17, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to arrange the rotor to rotate in the range of 
1,000 to 10,000 rpm and it's outside dimension in the radial direction lying in the range of 50 
mm to 1 m, since it has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering the optimum or workable ranges involves only routine skill in the art. 
In re Alien 105 USPQ 233. 

5. With regards to claims 37 and 38, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to exchange the position of the stator and rotor, 
since it has been held that rearranging parts of an invention involves only routine skill in the art. 
In re Japikse, 86 USPQ 70. 



Application/Control Number: 09/843,808 Page 4 

Art Unit: 2834 

6. Claims 2-3, 15, 18, and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 5,066,880 to Banon in view of U.S. Patent No. 6,144,132 to Nashiki as 
applied to claim 1, 16-17, 37-38, and 43-44 above, further in view of U.S. Patent No. 6,335,582 
to Abukawa et al. 

Banon in view of Nashiki disclose the construction of a permanent magnet poly-phase 
synchronous machine as described above (Office Action paragraph 3). 

However, they fail to disclose the pole pieces and the magnets are configured so as to 
minimize the difference Ld - Lq where Ld is inductance on a forward axis and Lq is inductance 
on a quadrature axis. 

Abukawa et al. disclose the construction of a rotary electric machine wherein: 

the pole pieces and the magnets are configured so as to minimize the difference 

Ld - Lq where Ld is inductance on a forward axis and Lq is inductance on a quadrature 

axis (Figure 3); 

the teeth are of non-constant width, increasing in width with increasing distance 
from the rotor starting from a determined distance from their free ends (Figure 2); 

the stator having Uteeth teeth, the rotor having npairs pairs of poles, and the current 
having nphases phases, wherein the number of teeth nteeth satisfies nteeth = npairs * nphases 
(Figure 6); 

the stator has individual coils each removably disposed on one tooth (Figure 6); 

and 

constitutes a synchronous motor. 
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It would have been obvious to one skilled in the art at the time the invention was made to 
use the stator disclosed by Abukawa et al. on the dynamoelectric machine disclosed by Nashiki 
for the purpose of providing a permanent magnet rotating machine with large motor torque and 
high generating voltage. 

7. Claims 4-8, 13-14, 30, and 32-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,066,880 to Banon in view of U.S. Patent No. 6,144,132 to 
Nashiki as apphed to claim 1, 16-17, 37-38, and 43-44 above, further in view of U.S. Patent No. 
4,618,792 to Yates. 

Banon in view of Nashiki disclose the construction of a permanent magnet poly-phase 
synchronous machine as described above (Office Action paragraph 3). 
Yates disclose a rotary electric machine wherein: 

the magnets are wedge-shaped when observed along an axis of rotation of the 
rotor, of width that tapers going away from the axis of rotation of the rotor (Figure 1); 

the pole pieces have cutouts and are engaged via said cutouts on splines on a shaft 
of the rotor (Figure 1); 

the splines are formed integrally with a central portion of the shaft (Figure 1); 

the pole pieces have radially inner edges and gaps are left between said radially 
inner edges and the shaft (Figure 1); 

each pole piece has, on a side facing towards the stator, a face that is non-circular 
around an axis of rotation of the rotor and convex towards the stator (Figure 1); 
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magnets have edges that are adjacent to the stator and the rotor has at least one at 
one axial end, a cheek-plate of non-magnetic material, with a periphery of the check-plate 
being set back from said edges (Figure 1); 

the magnetic circuit of the stator comprises an assembly of sectors defining 
air-gaps intersecting the teeth at half width (Figure 1); 

the sectors have co-operating portions in relief on docking sides; 
the magnetic circuit inserted by force into a cylindrical case. 
It would have been obvious to one skilled in the art at the time the invention was made to 
use the rotor disclosed by Yates on the permanent magnet poly-phase synchronous machine 
disclosed by Banon in view of Nashiki for the purpose of providing a permanent magnet rotating 
machine with large motor torque and high generating voltage. 

8. With regards to claim 6, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to form the splines integrally with a central portion of the 
shaft, since it has been held that forming in one piece an article, which has formerly been formed 
in two pieces and put together, involves only routine skill in the art. Howard v. Detroit Stove 
Works, 150 U.S. 164 (1893). The term "integral" is sufficiently broad to embrace constructions 
united by such means as fastening and welding. In re Hotte, 111 USPQ 326, 328 (CCPA 1973). 

9. With regards to claim 7, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to make the splines and the central portion of the shaft of a 
non-magnetic material, in particular of aluminum, since it has been held to be within the general 
skill of a worker in the art to select a known material on the basis of its suitability for the 
intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 
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10. Claims 19-21 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 5,066,880 to Banon in view of U.S. Patent No. 6,144,132 to Nashiki as applied to 
claims 1, 16-17, 37-38, and 43-44 above, and further in view of U.S. Patent No. 3,870,982 to 
Shibano et al. 

Banon in view of Nashiki discloses the construction of a permanent magnet poly-phase 

synchronous machine as described above (Office Action paragraph 3). 

However, it fails to disclose a stator having at least one individual coil comprising a 

plurality of superposed turns of a substantially flat bundle of insulated wires wound around a 

winding axis, the cross-section of the bundle having a long dimension that extends substantially 

perpendicularly to the winding axis. 

Shibano et al. teach the construction of an impregnated electromagnetic coil having: 
an individual coil (Figure 1) comprising a plurality of superposed turns of a 
substantially flat bundle of insulated wires of circular section, woxmd around a winding 
axis, the cross-section of the bundle having a long dimension that extends substantially 
perpendicularly to the winding axis for the purpose of providing an improved working 
property in the manufacture of coils, reduction in manufacturing costs, and an improved 
space factor; and 

the inside section of the coil perpendicular to the winding axis is substantially 
rectangular. 

It would have been obvious to one skilled in the art at the time the invention was made to 
use the impregnated electromagnetic coil disclosed by Shibano et al. on the permanent magnet 
poly-phase synchronous machine disclosed by Banon in view of Nashiki for the purpose of 
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providing an improved working property in the manufacture of coils, reduction in manufacturing 
costs, and an improved space factor. 

1 1 . With regards to claim 20, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to select the wires having a diameter lying in the range 0.3 
mm to 2.5 mm, since it has been held that where the general conditions of a claim are disclosed 
in the prior art, discovering the optimum or workable ranges involves only routine skill in the art. 
In re Alter, 105 USPQ 233. 

12. Claims 22-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent 
No. 5,066,880 to Banon in view of U.S. Patent No. 6,144,132 to Nashiki, further in view of U.S. 
Patent No. 3,870,982 to Shibano et al. as appUed to claims 19-21 and 41 above, and further in 
view of U.S. Patent No. 6,335,582 to Abukawa et al. 

Banon in view of Nashiki further in view of Shibano discloses the construction of a 
permanent magnet poly-phase synchronous machine as described above (Office Action 
paragraph 10). 

However, it fails to disclose an inside section of the coil perpendicular to the winding 
axis being larger on one side than on the other, and the stator comprises a tooth presenting a 
complementary profile. 

Abukawa et al. teach the construction of a rotary electric machine comprising: 

an inside section of the coil perpendicular to the winding axis being larger on one 

side than on the other, and the stator comprises a tooth presenting a complementary 

profile; 

wires are curved to form hooks at the electrical connection ends of the coil; 
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the hooks are directed towards a midplane of the coil, perpendicular to the 
winding axis; and 

the coil has, perpendicular to the winding axis, an inside section longer than an 
axial dimension of the tooth on which the coil is engaged, and a detector suitable for 
delivering a signal representative of rotation of the rotor being engaged in a gap formed 
between an inside face of the coil and a face of the tooth; 
for the purpose of providing a permanent magnet rotating machine with large motor torque and 
high generating voUage. 

It would have been obvious to one skilled in the art at the time the invention was made to 
use the rotary electric machine construction disclosed by Abukawa et al. on the permanent 
magnet poly-phase synchronous machine disclosed by Banon in view of Nashiki further in view 
of Shibano for the purpose of providing a permanent magnet rotating machine with large motor 
torque and high generating voltage. 

13. Claims 26-29, 40, and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 5,066,880 to Banon in view of U.S. Patent No. 6,144,132 to Nashiki as applied 
to claims 1, 16-17, 37-38, and 43-44 above, further in view of U.S. Patent No. 4,688,951 to 
Guers. 

Banon in view of Nashiki discloses the construction of a permanent magnet poly-phase 
synchronous machine as described above (Office Action paragraph 3), 
However, it fails to disclose a dynamoelectric machine having: 

at least one detector comprising a magnetic field sensor mounted on the stator in 
such a manner as to detect the magnetic field of the magnets of the rotor from a location 
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that overlaps a peripheral region of the rotor when the machine is observed on the axis of 
rotation of the rotor; 

for n-phase AC, the machine having n detectors mounted on consecutive teeth 
close to an opening in a case of the machine; 

wherein the detector(s) is/are fixed to the magnetic circuit of the stator so as to 
extend along the radial axis of a tooth and the or each detector includes not only a 
magnetic field sensor, but also a temperature sensor. 

Guers teach the construction of a roller bearing with contactless transmission of electric 
signals having magnetic field and temperature sensors (8 and 23) for the purpose of providing 
contactless transmission of electric signals between the roller bearing and the electric circuits. 

It would have been obvious to one skilled in the art at the time the invention was made to 
use the sensor arrangement disclosed by Guers on the dynamoelectric machine disclosed by 
Nashiki in view of Abraham et al. in view of Abukawa et al. in view of Yates for the purpose of 
providing contactless transmission of electric signals between the different parts of the 
dynamoelectric machine. 

14. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent No. 
5,066,880 to Banon in view of U.S. Patent No. 6,144,132 to Nashiki as applied to claims 1, 16- 
17, 37-38, and 43-44 above, further in view of U.S. Patent No. 4,896,839 to Curtis, Jr. et al. 

Banon in view of Nashiki discloses the construction of a permanent magnet poly-phase 
synchronous machine as described above (Office Action paragraph 3). 

However, it fails to disclose a dynamoelectric machine wherein the connection ends are 
soldered to locally stripped portions of sheathed electric cables. 
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Curtis, Jr. et al. teach the use of an apparatus and method for winding a strip of material 
into an arcuate elongated passage by forming connection ends (Figure 3), which are soldered to 
locally stripped portions of sheathed electric cables, for the purpose of providing a toroidal 
electrical transformer with continuous windings and a continuous wound core. 

It would have been obvious to one skilled in the art at the time the invention was made to 
use the wires and winding method disclosed by Curtis, Jr. et al. on the permanent magnet poly- 
phase synchronous machine disclosed by Banon in view of Nashiki for the purpose of providing 
a toroidal electrical dynamoelectric machine with continuous windings and a continuous wound 
core. 

15. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent No. 
5,066,880 to Banon in view of U.S. Patent No. 6,144,132 to Nashiki as apphed to claims 1, 16- 
17, 37-38, and 43-44 above, further in view of U.S. Patent No. 3,979,821 to Noodleman. 

Banon in view of Nashiki discloses the construction of a permanent magnet poly-phase 
synchronous machine as described above (Office Action paragraph 3). 

However, it fails to disclose the use of aluminum as the non-magnetic material used to 
construct rotor parts. 

Noodleman teach the method of manufacturing a rare earth permanent magnet rotor 
comprising an aluminum central portion for the purpose of providing a hght weight, low cost, 
high strength, and high melting point rotor casting. 

It would have been obvious to one skilled in the art at the time the invention was made to 
use the method of manufacturing a rare earth permanent magnet rotor disclosed by Noodleman 
on the construction of the permanent magnet poly-phase synchronous machine disclosed by 
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Banon in view of Nashiki for the purpose of providing a light weight, low cost, high strength, 
and high melting point rotor casting. 

Allowable Subject Matter 

16. Claims 9-12 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

17. The following is a statement of reasons for the indication of allowable subject matter. 
The prior art does not teaches the construction of a dynamoelectric machine according to 

claim 5, wherein as stated by claim 9: 

the cross section of each spline presents a profile having opposite sides with 
inclined portions at an angle ii to a radius passing through the middle of the spline, said 
angle being selected in such a manner as to make it possible for said splines to be made 
out of a material having weaker shear strength than the material used for making the pole 
pieces. 

18. Claims 10-12 are considered allowable by their dependence on claim 9. 

Conclusion 

19. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. See PTO-892. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pedro J. Cuevas whose telephone number is (571) 272-2021. The 
examiner can normally be reached on M-F from 8:30 - 6:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on (571) 272-2044. The fax phone number for the 
organization where this appHcation or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Pedro J. Cuevas 
June 14, 2004 



^^^^ 



